gesterone receptors were examined after administration of oestradiol to ovariectomized animals and on days 0, 5, 9 and 13 of the non-pregnant cycle and day 13 of pregnancy. In ovariectomized animals, oestradiol increased uterine weight, RNA : DNA and protein : DNA ratios and the concentration of cytosol receptors for oestradiol and progesterone. During the oestrous cycle there was a linear increase in uterine weight and a significant effect of the corpus luteum on the weight of the ipsilateral uterus. Changes in RNA, DNA and protein content between days 0 and 5 were not observed, but between days 5 and 13 RNA : DNA and protein : DNA ratios increased and the DNA : tissue weight ratio decreased. Thus, cellular hypertrophy and/or increased metabolic activity rather than hyperplasia occur over this period, which is coincident with the known rise in plasma progesterone levels. The rate of in-vitro protein synthesis (per unit tissue protein) during the non-pregnant cycle was greatest at day 0. These changes in uterine metabolic activity were associated with alterations in cytosol receptor concentrations for both steroids. Cytosol progesterone receptor concentrations were highest at day 0 after which they declined to a minimum at day 13. Cytosol oestradiol receptor concentrations, however, rose between days 0 and 5 and then declined. Although lutectomy on day 8 of the cycle does not interfere with the development of a histologically normal luteal phase, high peripheral progesterone levels which occur after day 8 in intact animals are associated with major increases in uterine metabolic activity.
The unilateral effect of the corpus luteum on uterine weight was associated with a decrease in DNA : g tissue ratio and an increase in rate of in-vitro protein synthesis indicating hypertrophy and/or extracellular accumulation of secreted material as well as enhanced metabolic activity. There was a significant effect of pregnancy on uterine weight at day 13 and this was
INTRODUCTION
The female brush-tail possum is monovular (TyndaleBiscoe, 1955) and seasonally polyoestrus with an oestrous cycle length of 24-26 days (Lyne, Pilton & Sharman, 1959; Pilton & Sharman, 1962) . Gestation length is 17-18 days (Lyne et al. 1959) , with pregnancy occurring concomitant with events of the oestrous cycle. Peripheral oestradiol and progesterone levels are not altered by pregnancy suggesting that maternal recognition of pregnancy does not occur (Curlewis, Axelson & Stone, 1985) .
Histological studies of the uterus have shown that maximum metabolic activity in the pregnant and nonpregnant cycle occurs between days 8 and 13 of the reproductive cycle while maximum uterine diameter is reached at days [15] [16] [17] (Shorey & Hughes, 1973) . Lutectomy at day 8 is followed by a normal uterine luteal phase but pregnancy and parturition require luteal support until day 11 and term respectively (Sharman, 1964) . Previously we have shown that per¬ ipheral oestradiol concentrations are high at oestrus and very low from days 5 to 13, while progesterone concentrations are low but increase from days 1 to 7, more rapidly between days 7 and 13, and then remain raised until after day 15 (Curlewis et al. 1985) . Maxi¬ mal peripheral progesterone levels may therefore be present well after they are needed for uterine growth. In another marsupial species, the tammar wallaby (Macropus eugenii), peripheral progesterone concen¬ trations remain increased until day 25 of the 27-day cycle (Hinds & Tyndale-Biscoe, 1982) and although lutectomy after day 8 is without effect on pregnancy (Tyndale-Biscoe, 1970) , parturition requires the presence of the corpus luteum until day 23 (Renfree & Young, 1979 (Curlewis et al. 1985) . In addition, the effect of oestradiol administration on the same uterine parameters was investigated in ovariectomized animals.
In marsupials, the left and right uteri are separate. In the possum, unilateral effects of the corpus luteum on uterine diameter and dry weight (Von der Borsch, 1963) and unilateral effects of pregnancy on uterine diameter (Tyndale-Biscoe, 1955; Pilton & Sharman, 1962; Kean, Marryatt & Carroll, 1964) 
Animals
Mature possums were trapped in the Sydney region and maintained in captivity as previously described (Curlewis et al. 1985) . To For experiments on intact possums, mature females were maintained and stage of the cycle and pregnancy determined as previously described (Curlewis et al. 1985) . On at least their second consecutive cycle, animals were randomly allocated to be killed on days 0, 5, 9 or 13 of the non-pregnant cycle or day 13 of pregnancy (days 0, 5, 9, 13 Burton (1956) , RNA by the method of Mejbaum (1939) (Scatchard, 1949) using least squares regression analysis (Steel & Torrie, 1980) (Snedecor & Cochran, 1967) . Data were transformed by l°gto which, for all but a very few parameters, produced homogeneity of variance and thus all analyses are reported for transformed data.
Uterine weights from animals at days 0, 5, 9, 13 and 13P of the cycle were analysed using a split-plot analy¬ sis of variance (Cochran & Cox, 1957) (Milgrom, Atger & Baulieu, 1970; Feil, Glasser, Toft & O'Malley, 1972; Reel & Shih, 1975; Owen et al. 1982) . Young & McDonald (1982) have previously shown that oestradiol admin¬ istration increases oestradiol cytosol receptor levels in possum endometrium. This has been confirmed for whole uterus in the present study.
The linear increase in uterine weight between oestrus and day 13 of the non-pregnant cycle was not associated with biochemical evidence of growth until after day 5. This is not in agreement with histological and ultrastructural studies (Pilton & Sharman, 1962;  Shorey & Hughes, 1973) (Pilton & Sharman, 1962; Shorey & Hughes, 1973) .
There appear to be some relationships between the changes in peripheral oestradiol and progesterone pro¬ files (Curlewis et al. 1985) Previously it has been shown that oestradiol cytosol receptor levels in the uterus are high at oestrus and low during the luteal phase of the cycle (Young & McDonald, 1982 (Lee & O'Shea, 1977) . Therefore, it is possible that hyper¬ trophy subsequent to an increase in cell numbers early in the cycle results in a heavier uterus at day 13. Changes in uterine weight during pregnancy have not been examined in this species, but several reports have indicated that from about 8 days after oestrus, the diameter of the gravid uterus begins to exceed that of the non-gravid uterus (Pilton & Sharman, 1962; Kean et al. 1964 ). In the present study, little evidence for a unilateral effect on uterine weight at day 13 of preg¬ nancy was seen. Thus, the increase in uterine diameter observed by other authors (Pilton & Sharman, 1962; Kean et al. 1964 ) may be due to distension caused by the developing conceptus. Despite the inability to de¬ tect changes in weight, other evidence for a unilateral effect of pregnancy was obtained. The rate of protein synthesis and RNA : DNA ratio were greater in the gravid uterus so this may be evidence of a growthenhancing effect of pregnancy which is yet to increase uterine weight. Between day 13 and parturition on days 17 or 18 of the cycle, the diameter of the gravid uterus increases further (Pilton & Sharman, 1962) so it is still possible that uterine weight may increase after day 13.
Unilateral effects of pregnancy on the gravid uterus have been reported in macropodid marsupials (Renfree, 1972; Renfree & Tyndale-Biscoe, 1973 ), but effects of pregnancy on both uteri have not been previously observed in any monotocous marsupial. In this study, pregnancy had a significant effect on weight and DNA content of both uteri, indicating that hyperplastic changes had occurred. Thus, at some stage before or at day 13, some factor related to pregnancy has modified both the gravid and non-gravid uterus. As this study only investigated pregnancy at day 13 of the cycle, it is not possible to identify the stage of the cycle at which this effect was mediated or the mechanism behind such changes.
